I. Introduction
MandiGobindgarh in Fatehgarh Sahib District of Malwa region is the second biggest industrial town in Punjab. Its industry includes 89 induction furnaces, 38 cupola furnaces, 1 arc furnace, 247 steel rolling mills, 13 refractories and forging industry each and 3 lead extraction units. It stands the 17 th most polluted industrial town in India. (The Tribune India: 9 Dec 2011) and is one among the list of 43 critically polluted industrial hubs of the country on which the ministry had imposed a moratorium. (Indian Express: 09 Dec 2012). The polluted air has affected almost all the population of MandiGobindgarhie. 155,416 persons in 2012. They are specially affected by high dust and smoke particulate pollutants through industrial units and smoke from vehicles and generators. The population showed a higher prevalence of symptoms of respiratory problems, angina and cardiovascular disease. The rural area around the city too stands polluted due to industrial smoke, dust and ‗the burning of over 20 million tons of paddy husk by Punjab's farmers' triggered smog.' (Times of India 12 Dec 2012).
Need of the Study:
A study was conducted to find out the type and amount of air pollution in MandiGobindgarhtownship and surrounding areas to provide a base for taking counter measures to control and eliminate the various forms of pollution in an effort to make MandiGobindgarh and surrounding areas pollution free and the people saved from the pollution related diseases.
II. Literature Review
From the 1960s through 1980s several population-based studies were taken up in the industrialized countries and these investigations confirmed the adverse effects of air pollution on human health (Pope, 2000; Lave and Seskin, 1970) . A series of epidemiological studies that followed in a short period of six years from 1989 to 1995 unveiled the role of particulate matter as the chief mediator of toxic effects of air pollution (Pope et al., 1995; Dockery et al., 1993; Schwartz and Dockery, 1992) . This finding opened a flood gate of epidemiological and toxicological investigations on fine and ultrafine particulate air pollution. It became later obvious that besides respiratory diseases, air pollution adversely affect the cardio-vascular system of the body (Pope et al., 2004; . It was found that long-term, repeated exposures to air pollution increases the cumulative risk of chronic pulmonary and cardio-vascular disease and even death (Pope et Hoek et al., 2002) . In fact, more deaths from air pollution occur due to cardio-vascular causes rather than pulmonary diseases (Pope et al., 2004) .
The World Health Organization (WHO) has estimated that urban air pollution is responsible for approximately 800,000 deaths and 4.6 million lost life-years each year around the globe (WHO, 2002) . The burden of ill-health is not equally distributed as approximately two-thirds of the deaths and lost life-years occur in developing countries of Asia.
In the last three decades, the number of motorized vehicles in India has increased 29-times, from 1.9 million in 1971 to 55.0 million in 2001 (Badami,2005) . The increase was not uniform for all vehicle types: it was 7-fold for buses, 9-fold for trucks, 10-fold for car, Jeeps and taxis, but a remarkable 67-fold for two wheelers (Badami, 2005) . Fuel and lubricating oil quality have also contributed significantly to transport air pollution in India. Indian gasoline have a high volatility, and the vast majority of gasoline vehicles are carbureted, not fuel-injected (Badami, 2005) . Traffic congestion is yet another problem leading to high vehicular emissions. In Delhi for example, the average speed for public transport vehicles ranged from 12 to 20 km/hr in the 1990's (RITES, ORGO, 1994) . Besides causing loss of time and productivity, traffic congestion increases fuel consumption and carbon monoxide and hydrocarbon emissions per vehicle-km by 200% or more (Faiz et al., 1992) . among the elderly. The effect of light pollution is seen on eye-sights of residents. The high density of population in and around MandiGobindgarh town has been identified, as one of the major sensitive receptors.
Air pollution adversely affects human health in subtropical climatic conditions of northern India. Breathing had become difficult due to excessive smoke billowing out of chimneys, the soot from chimneys falling on cloths of residents and travellers passengers by. Vehicles plying on National Highway No1 and on city roads have added heavily to the carbon. The dust particles in the air caused problem in the breathing. This dust is from the construction work going on National Highway No.1 and during the construction of buildings and bridges. The moving trucks and other vehicles also raise a lot of dust since the work on various roads is not yet complete and the vehicles move on un-metaled tracks. The scrap used for making ingots is also the cause of dust. Even in the rural area some industries were throwing out smoke in large quantity which spreads like a cloud towards most of the surrounding villages. In these villages the fire in the fields caused by stubble burning creates highly toxic gases, heat, smoke and soot. The soot and smoke are toxic by nature. Since the paddy and wheat are sown in bulk in this area, the impact of stubble burning is disastrous. The smoke spreads in the vast sky. The toxic gases from the burning paddy stubble cause breathing problems to children, asthma, ENT problems, TB, Cancer and many other serious diseases.
Traffic congestion is yet another problem leading to high vehicular emissions in MandiGobindgarh. Due to heavy construction work going on in the town, the average speed on NH1 for vehicles within 8-10 kms of the town ranged from 20 to 30 km/hr. Besides causing loss of time and productivity, traffic congestion increases fuel consumption and carbon monoxide and hydro-carbon emissions per vehicle-km by 200% or more (Faiz et al., 1992) . Residents of slum households, who stay close to the road, tend to have more health problems due to poverty and are exposed higher than others outdoor exposures because they live in road-side slums. Exposure to indoor air pollution or other factors associated with poverty also increases the susceptibility of the poor to outdoor air pollution. Urban aerosols contain also combustion products.
The most damaging air quality of the city measured by PPCB was RSPM PM 2.5. However PPCB did not have instruments to measure at Nano level. Pollution check was carried out at only three points while area affected was entire town and surrounding villages. There were no proper records or log books for quality assessments. Records were not being maintained for days together. Semi quantitative visibility measurement existed. In hospitals Death Registration was also not found to be properly maintained. Data of causes of death is also not properly maintained. There was a lack of computerization of data as well.
In this context, better exposure monitoring techniques are needed. Equipment must be installed to carry out measurements of RSPM 2.5. There should be regular monitoring for all criteria for pollutants. Health effects of persistent pollutants and emerging pollutants must be well advertised and the vulnerable populations must be made aware of the dangers of pollution. Long term epidemiological & toxicological measures must be adopted and detailed studies should be carried out to measure pollution effects and data collected and computerized.
The rural areas are polluted most due to stubble burning; pesticides, excessive smoke from low chimneys of brick-kilns; vehicle traffic, generators for tube-wells and tractors. The burning of agricultural residue is the most important source of air pollution with the spread of gases like CH4, CO, NOx, SO2, and hydrocarbons. The burning of stubble also emits large amount of particulates that are composed of a wide variety of organic and inorganic compounds. About 70% of the rice residue produced in Punjab state is burnt in the fields, particularly after the harvesting of rice by combine harvesters. It is estimated that in Punjab about 14.2 million tons of rice straw is burned annually. This causes severe environmental pollution and health problems. In addition, increased agricultural mechanisation has added to this problem. Mining and quarrying activities also cause severe air pollution from dust.
Carrying out Environmental Impact Assessment (EIA) remains a problem. The researcher found that the major obstacles are the difficulties in obtaining reliable baseline data, the lack of access to modern technological tools like Global Positioning Systems and Geographical Information Systems, a shortage of quality laboratories and little public participation. Construction work on various road in the city and the villages around too has been a cause of pollution due to the burning tarcoal for layering on the road; specially the National Highway No.1
The researcher herself visited the entire area of MandiGobindgarh and adjoining villages to find out the actual state of pollution and also the action taken on the points by Punjab Pollution Control Board in the Action Plan 2010. The researcher found that entire MandiGobindgarh remains heavily polluted and found no improvement since 2010. Breathing had become difficult due to excessive smoke billowing out from chimneys and heavy vehicular flow on Highway No 1 and on city roads. Smoke, dust, heat, sound, water all were found to be heavily polluted. The dust particles in the air too caused problem in breathing. This dust arose from the construction work going on Highway No. 1 and construction of some houses. The moving trucks and other vehicles too raised lot of dust since the concrete work on various roads was not complete and the vehicles moved on un-metaled tracks. It is also coming out from the scrap being used for making ingots.
IV. Results, Discussions Analysis and Interpretations
All the primary sources i.e., observations, discussions, survey questionnaires, schedules and photography and the secondary sources; the report of Punjab Pollution Control Board, articles and news in local papers and the two field studies reveal that MandiGobindgarh and its surrounding areas are polluted which exceeds the national ambient air quality standards (NAAQS). All the air, land and water in the area are badly affected by the pollution. Air is excessively hot and dry due to furnaces. The major sources of pollution are as given in Table 2 and the particulate matter in Table 1 at annexure 1 The most prominent diseases due to air pollution are the respiratory, heart, skin and TB diseases. It is most astonishing that there were heart 4351 heart problems in 2011. As against this the diseases due to air pollution in rural areas (Amloh) are too less since it is not as affected as is MandiGobingarh. The comparison of various diseases in MandiGobindgarh and Amloh is given in tables 3-9 and graphs 1-7. Every one person among ten in MandiGobindgarh is sick by some air pollution related disease while the sickness ratio in Amloh (just 14 kms from MandiGobindgarh) is not even 0.5%. In urban area respiratory disease problems is 1000 times more; heart problems 400 times more and skin problem 300 times more in 2012 in MandiGobindgarh than Amloh. This is all due to heavy amount of air pollution in the area. The excessive particulate matter is a potential danger to the residents. Statistical analysis of these results was carried out to find out the z values between pollution and various diseases. The results of this analysis are given in the tables 9-13 at annexure 1 Analysis 1: From table 1 relationship between air pollution and respiratory, heart, skin and TB diseases in Urban Area MandiGobindgarh were compared through Wilcoxon Signed Ranks Test. The test showed a significant impact of air pollution on respiratory, heart, skin and TB diseases because of z value of 8.429 between air pollution and Respiratory diseases; z=6.455 between air pollution and heart diseases; z= 6.755 between air pollution and skin diseases; z=8.891 between air pollution and TB. All these values are well above z values 1.96, 2.58 and even 3. It showed that impact of air pollution on respiratory, heart, skin and TB diseases in urban area of MandiGobindgarh are very significant. Analysis 2: From table relationship between air pollution and respiratory, heart, skin and TB diseases in Rural Area MandiGobindgarh were compared through Wilcoxon Signed Ranks Test. The test showed a significant impact of air pollution on respiratory, heart, skin and TB diseases because of z value of 9.110 between air pollution and Respiratory diseases; z=6.949 between air pollution and heart diseases; z=7.020 between air pollution and skin diseases; z=7.280 between air pollution and TB. All these values are well above z values 1.96, 2.58 and even 3. It showed that impact of air pollution on respiratory, heart, skin and TB diseases in rural area around MandiGobindgarh too is very significant. Analysis 3: In Table 12 at annexure 1 Paired Samples Correlations is carried out between air and various diseases in urban area of MandiGobindgarh and found that significant correlation exists between air pollution and Respiratory diseases (.307); air pollution and heart diseases (.421); air pollution and TB (.535) and air pollution and skin disease (.550). Analysis 4: In Table 13 at annexure 1 Paired Samples Correlations is carried out between air and various diseases in Rural area surrounding MandiGobindgarhand found that significant correlation exists between air pollution and Respiratory diseases (.408); air pollution and heart diseases (.409); air pollution and TB (.021) and air pollution and skin disease (.443). The effect of pollution is much lesser pronounced in rural areas as given in tables at annexure 1 Hypothesis Hypothesis 1 that 'The Air in MandiGobindgarh town and its surrounding areas is highly polluted' is thus proved through observation, relationship established between diseases and air pollution through chi square relationship and analysis 1-4 Hypothesis 2 that -Air pollution causes chronic diseases like Cardiovascular and respiratory problems in the area‖ is also proved through analysis 1-4. Hypothesis 3 that -Air pollution in urban area is also impacting the surrounding rural area‖ also stand proved through analysis 1-4. This corresponds to the earlier report by Punjab Pollution Control Board in 2011 who initiated measures to control the pollution in which almost all the departments of the Government were involved. Results of the same are yet to be seen. The public however is not yet involved in making them aware of this monster of pollution and to take effective measures to save themselves from the serious ailments which is essentially needed.
Punjab Pollution Control Board is measuring particulate matter and gases at three places while the area is vast. Instruments are not available to measure particulate matter at nano scale which is the cause of major diseases. Hence better and expanded measurement of pollution must be resorted to. Smoke from chimneys being the major source, measures are needed to filter the smoke coming out chimneys and using furnace oil which causes minimum pollution. GT road and over-bridges must be completed without delay and construction and road building work must be completed to reduce dust and heat. The quality of input in industry should also be improved and the junk received from foreign war zones should be discontinued.
Regulations are required to be refurbished to include the use of technologies capable of dramatically reducing the amount of smog-forming pollution and carbon monoxide coming from a vehicle's tailpipe. For patrol and diesel vehicles, precise engine and fuel controls, and evaporative emission controls must be strictly enforced. New cars have these more advanced versions of these technologies which can reduce smog-forming emissions from new vehicles by a factor of ten but the old vehicles which remain the major pollution creators have not been checked to the desired level. For diesel vehicles, engine controls have been able to reduce hydrocarbon and carbon monoxide emissions in new vehicles, but nitrogen oxide and toxic particulate-matter emissions remain very high. More advanced diesel-control technologies are under development, but it is unlikely that they will be able to clean up diesel to the degree already achieved in the cleanest diesel vehicles.
Among maximum pollution is seen from old vehicles. Added concerns surround the difference between new vehicle emissions and the emissions of a car or truck over a lifetime of actual use. Vehicles with good emission-control technology that is not properly maintained can become "gross polluters" that are responsible for a significant amount of existing air-quality problems. New technologies have also been developed to identify emission-equipment control failures, and can be used to help reduce the "gross polluter" problem.
Findings
This study has been able to cover the research gap of macro study of various pollutants and their effects and has also covered the environment in the adjoining rural areas. The detailed impact of all types of pollution on health has also been studied. Relationship to various chronic diseases to pollution has also not been established.
The study found MandiGobindgarh heavily polluted. The impact of pollution caused by the industry of MandiGobindgarh was also felt strongly in surrounding rural areas. Air, water and soil were found heavily polluted. The major source of air pollution in MandiGobindgarh arePolyaromatic hydrocarbons (PAHs), Carbon dioxide CO 2 , carbon monoxide, oxides of oxygen (NOx), nitrogen oxides; sulphur oxides; tiny particles of solids, such as lead, arsenic, organic and elementary carbon from soot, alarming levels of Particulate Matter PM 10 , PM 2.5 of aerodynamic diameter, benezene (C 6 H 6 ), smog including ozone and carbon monoxide; industrial smoke, smoke from automobiles and heavy vehicles, generators and coal and firewood burning in sigris and chullahs in homes and offices during winter. Noise pollution is caused by pressure horns of vehicles, whistling trains, DJs in marriage places, homes and vehicles, Loudspeakers and other electronic equipment; Electronic pollution is from Mobile towers; High Tension wires, mobiles, TVs, radios, heat pollution from furnaces, burners, electric heaters, coal tar heating during road construction; dust is caused by Scrap loading and unloading, GT road construction work, crashers and heavy vehicular movement Water is found stagnated in number of vacant plots. Untreated water consists of harmful chemicals and vehicle fluids i.e., motor oil, antifreeze, gasoline, air-conditioning refrigerants, and transmission, brake, hydraulic and windshield-wiper fluids. Soil is found polluted from chemicals, molted and grinded metal, untreated water, factory and domestic refuse and bio-waste
In rural areas air is polluted by particulate matter, CO 2 , NOx from Stubble burning in fields, Tractors, tube wells run on diesel, brick kilns, generators, coal and firewood burning in sigris and chullahs in homes and offices during winters, wood, grass and gobar burning. Sound is found polluted by vehicles specially pressure horns, DJs in marriage places, homes and vehicles, Loudspeakers, mobiles TVs, radios; Heat is caused by burners, electric heaters, stubble, coal tar heating by road construction. Dust is caused by: Road construction work, crashers, vehicular movement, brick kilns, dust storms, suit, paddy and rice harvesting.
The effect of pollution is much lesser pronounced in rural areas than in urban areas. However the sickness increases in rural areas during paddy and wheat chaff burning due to toxity of the gases from chaff. The presence of all these pollutants is considered alarming and their prolonged exposure has led to various health ailments. Relationship between pollution and diseases like heart, TB, Skin, Gastro and Asthma which did not exist ten years before have now come in a big way. There were 4351 heart problems in 2011. According to the study one person in among every ten in MandiGobindgarh is sick by one or other disease while the sickness ratio in Amloh just 14 kms from MandiGobindgarh is not even 0.5%. For example respiratory disease problems are 1000 times more; heart problems are more by 400 times and skin 300 times more in 2012 in MandiGobindgarh than Amloh. This is all due to heavy amount of pollution in MandiGobindgarh. Effect of pollution is more pronounced in industrial area. The excessive particulate matter is a potential danger to the residents must be controlled at war footing. The pollution control by various government agencies is not much effective since the impacted diseases are continuously increasing. All citizens must be made aware of the pollution and its causes and effects and help the pollution control agencies to control the pollution religiously.
NGO's and religious institutions' must help to propagate the effects of pollution and stopping paddy burning and control over smoke from industry chimneys and plying transport. The study recommends that those who face heart, skin, lung and TB problems must move to safer and pollution free areas. The Government and the pollution Control agencies have to work harder than they are doing at present as the spread and increase of pollution is faster and even getting out of control. The citizens themselves have to be aware and stand against this demon to fight united before every one's life goes into danger Zone. Special care is needed to control the effect of pollution on heart and gastro diseases which are continuously increasing at an alarming rate. Study of nanoparticles also must be carried out to find out their effect on health. Since pollution has been ever increasing in MandiGobindgarh and fast spreading into the rural areas around it, it is recommended that all aspects of pollution and its health and quality of work life be studied in detail even at nano-scale.
The existence of pollution much more than the National level limits is a great cause of concern. This proves the hypothesis that pollution in MandiGobindgarh and surrounding areas are highly polluted. The study was able to find the type and amount of pollution in MandiGobindgarh in qualitative terms. However the quantitative measure of pollution requires a separate detailed study and special equipment at nano scale. This study will help the various authorities and the persons responsible to check pollution to go into more depth and to be more serious in controlling pollution since the diseases pertaining to heart, skin and lungs are of alarming proportion. All the objectives of the study are thus met by studying the pollution, its extent, causes and impact and evaluating the measure adopted to control the pollution. Solutions and suggestion have been provided to control the pollution and its effects in various fields and an awareness campaign has been started at DeshBhagat University level through lectures and demonstrations. The major effect on environmental pollution and cause of diseases being nanoparticles; these nanoparticles however still remain to be studied in detail with the help of advance microscopes like SPM, SEM and TEM.
V. Recommendations
Since the environment pollution in MandiGobindgarh is much more the limits laid down by national and international standards, there is an urgent requirement to take strong measures to check and control the pollution. An Environmental Impact Assessment (EIA) must be carried out and a dedicated team be detailed by Punjab Pollution Control Board to carry out assessment of pollution at least at the 10 identified points in the industrial area. A reliable base line data must be obtained through the use of Global Positioning System and Geographical Information Systems. Quality Laboratory must be setup to assess effect of particles at nano-scale. A dedicated effort be put up to make the public aware of the effects of pollution and public participation must be encouraged in reducing pollution at their homes and surrounding areas. The construction work specially at the G.T. road must be completed post haste and all the pending bridges be constructed to ensure smooth traffic, reduction of dust and the tar coal burning for layering on the road. The heights of chimneys must be increased as per the specifications and filter covers be constructed to ensure that the carbon particles are hindered from mixing into the air. The traffic control must be provided to ensure regular flow of traffic. Old and polluting vehicles must be banned. Regular pollution checks must be carried out on the vehicles. The quality of diesel and petrol being used in the vehicles should also be checked out at the petrol pumps. The scrap used in the furnaces must be checked for its quality and pollution creating scrap be banned. The quality of oil in furnaces must be improved. CNG must be introduced in large scale to reduce pollution from the furnaces and vehicles. The Govt. administration must coordinate the activities of Punjab Pollution Control Board. Municipality, Police, PWD, Department of Forest, Industries, Transport and local buddies and update the action plan. A policy must be framed and proper action plan must be prepared and circulated not only among the departments but also in industry and public to make them more aware.
The key to burning less fuel is making cars and trucks more efficient and putting that efficiency to work in improving fuel economy. The central and state government have set a fuel-economy standard for all passenger vehicles. However, these standards have remained mostly constant for the past decade. In addition, sales of lower-fuel-economy light trucks, such as SUVs, pickups, and minivans, have increased dramatically. As a result, on average, the Indian passenger-vehicle fleet actually travels less distance on a gallon of patrol than it did twenty years ago due to heavy congestion on roads. This has led to an increase in heat-trapping gas emissions from cars and trucks and to an increase in smog-forming and toxic emissions resulting from the production and transportation of fuel to the fuel pump. This trend can be reversed through the use of existing technologies that help cars and trucks go farther on a liter of fuel. These include more efficient engines and transmissions, improved aerodynamics, better tires, and high strength steel and aluminum. More advanced technologies, such as hybrid-electric vehicles that use a fuel engine and an electric motor plus a battery, can cut fuel use even further. These technologies carry with them additional costs, but pay for themselves through savings at the patrol pump. As more cars and trucks are sold and total annual mileage increases, improving pollution-control technology and burning less fuel continues to be vital, especially in rapidly growing urban areas. However, eliminating emissions from the tailpipe goes even further to cut down on harmful air pollutants.
Hydrogen fuel-cell and electric vehicles move away from burning fuel and use electrochemical processes instead to produce the needed energy to drive a car down the road. Fuel-cell vehicles run on electricity that is produced directly from the reaction of hydrogen and oxygen. The only byproduct is water-which is why fuelcell cars and trucks are called zero-emission vehicles. Electric vehicles store energy in an onboard battery, emitting nothing from the tailpipe.
The hydrogen for the fuel cell and the electricity for the battery must still be produced somewhere, so there will still be upstream emissions associated with these vehicles. These stationary sources, however, are easier to control and can ultimately be converted to use wind, solar, and other renewable energy sources to come as close as possible to true zero-emission vehicles. The patrol and diesel fuel in use today contains significant amounts of sulfur and other compounds that make it harder for existing control technology to keep vehicles clean. Removing the sulfur from the fuel and cutting down on the amount of light hydrocarbons helps pollutioncontrol technology to work better and cuts down on evaporative and refueling emissions.
Further large-scale reductions of other tailpipe pollution and CO 2 can be accomplished with a shift away from conventional fuels. Alternative fuels such as natural gas, methanol, ethanol, and hydrogen can deliver benefits to the environment while helping to move India away from its dependence on oil. All of these fuels inherently burn cleaner than diesel and patrol, and they have lower carbon content-resulting in less CO 2 . Most of these fuels are also more easily made from renewable resources, and fuels such as natural gas and methanol help provide a bridge to producing hydrogen for fuel-cell vehicles.
Because we are still dependent on fossil fuels and the number of cars on the road is expected to rise further, a significant reduction in vehicular pollution requires more than gains in fuel efficiency. Measures that encourage us to drive less can help curb vehicular pollution and protect natural resources and public health. Alternatives that can reduce the number of vehicle-miles traveled include (a) Providing transportation alternatives to cars, including mass transit, bicycle, and pedestrian routes; (b) Promoting transit-oriented, compact developments in and around cities and towns; and adopting policies to improve existing roads and infrastructure. Condition of the roads is also very bad. This causes extra drag and pull; consuming more fuel and pressure. Better roads can save this extra pollution.
Individuals can also make a difference in the effort to reduce pollution from cars and trucks. How we drive and how we take care of our vehicles affects fuel economy and pollution emissions. Better medical facilities are needed to treat the patients of chronic diseases as TB, heart ailment, skin, breathing problems, allergy, gases, anemia, asthma etc.
In rural areas stubble burning must be strictly banned and smoke from brick kilns, generators and tractors must be reduced and action taken against the defaulters. The proper sewerages system and water outlets will save water stagnation. The use of fertilizers is required to be controlled immediately. An overall awareness campaign must be started through pamphlets and paper advertisements highlighting the dangers of environmental pollution and the precautions needed.
Recommendations for Further Research:
Since pollution has been ever increasing in MandiGobindgarh and fast spreading into the rural areas around it is recommended that all aspects of pollution and its health and quality of work life be studied in detail even at nano-scale. A few topics for future study include; 1. Environment pollution by Particulate matter at Nano scale: an analytical study. 2. Management of environment pollution in MandiGobingarh for better quality of work life. 3. A study into the diseases caused by pollution in MandiGobindgarh and suggesting alternatives. 4. A study into the impact of stubble burning on rural health in Punjab. 5. A study into automobile pollution and suggesting control measures in MandiGobindgarh. 
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